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THE STRUCTURE OF MATTER

In gus Invesizzton you wed electricity to decompose water into two
gases. You knew thit the gases were different because they reacted
differendy to the burming and glowing splints. Since water is referred
to 25 H,Q, 2 first guess would be that hydrogen (H) and oxygen (O)
were created in the experiment. The test for hydrogen is 2 small
explosion when exposed to 2 burning splint. The test for oxygen is
igniting a glowing spiling. i you ook back on the results of the
experiment, youw find thet the hydrogen gas filled one test tube while
the oxygen filled half of dhe other test tube. There was twice as much
hydrogen as oxygen That's where the 2 comes from in the chemical

Hydrogen and oxygen zre elements. An element is any material that
cannot be broken down into simpler materials by chemical means.
You are probably familiar with many elements like hydrogen, oxygen,
zing, gold, or helium. Odher elements like strontium and beryllium are
more exotic and less likely to be familiar to you. Every kind of matter
you observe in your eweryday lffe is made up of the chemical
elements. There are only zbout 2 hundred different kinds of chemical
elements. This is an amazing discovery of chemistry — everything you
observe in the world is made of different combinations of 2 hundred
elements. Chemistry is the study of how these elements combine and
the characteristics of these combinations.
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Elements are represented by symibois. The symbol is ohe, two, o
three letters that represent the name. it's easier 1o write O thah t&s
write oxygen. It’s easier to write H than 1o write hydrogen, The
symbols come from many difierent sources. However, the sarme
symbols are used for each element im all countries of the world.
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Activity | Elements and Compounds
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When elements combine they form new substances called
compounds.These compounds have entirely new characteristics, It is
like combining the letters of the alphabet to make words

‘ Twenty-six
letters can be combined to make thousands of different

words,

Water is an example of a2 compound. A water molecule, H,0, is
composed of two atoms of hydrogen and one atom of oxygen. (For
now, think of an atom as the smallest particle of an element and a
molecule as the smallest unit of a compound.) In this activity you used
electricity to decompose water into its elements, hydrogen and
oxygen. This process is called electrolysis.You observed that oxygen
gas made a glowing splint burst into flame, and that hydrogen gas was
explosive. However, to extinguish a burning splint, you could use liquid

water. The compound has very different characteristics from the
elements from which it is made.

Compounds are represented by chemical formulas.A chemical
formula shows the symbols of the elements that are combined to
make the compound. If there is more than one atom of an element, a
subscript is added after the symbol indicating how many atoms of that
element there are. For example, as you discovered in this activity, the
chemical formula for water is H,O.

. Examples of Some Chemical Formulas _
i W Chemical
Compound Common Name -

_calcium carbonate chalk CaCO,4
__carbon dioxide dry ice CcoO,
__hydrochloric acid muriatic acid HCI
__hydrogen sulfide rotten-egg gas H,S
sodium hydrogen
cat'bonatz . baking soda NaHCO,
__(or sodium bicarbonate)
. S0dium chioride table salt NaCl
~30dium nitrate fertilizer NaNO,
lMacid battery acid H,S0,

compound: 3 material
tnat consists of two or
more elemernts united
together in definite
proportion.

electrolysis: the
conduction of electricity
through a solution that
contains ions or through
a molten ionic compound
that will induce chemical
change.

chemical formula: the
combination of the
symbols of the elements
in a definite numerical
proportion used to
represent molecules,
compounds, radicals,

ions, etc.
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Checking Up

1. In your own words,
explain the
difference between
an element and a
compound

2. Why are symbols
usetul in describing
chemical elerents?

3. What are the
symbiols for the
following elements:
carbon, copper, gold,
and helium?

4 What information
does a chemical
formula of a
compound provide?

arbon dioxi:
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There are three atoms of oxygen for every atom c;; thcarbcm e
elements. Also, there are a total of three atoms in the Fismicts
formula and a total of six atoms in sodium hydrogen carbonate.

From the table of
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To generate the gas to fill the empty eggshell in this activity (thg ‘
teacher demonstration), zinc was placed in hydrochloric acid. Zinc s
an element. Hydrochloric acid (HCI) is a compound of hydrogen and
chlorine. The reaction of the zinc and hydrochloric acid created a gas.
Given the explosion you observed, you can guess that the Eas

produced was hydrogen.The hydrogen gas came from the hydrogen
in the hydrochloric acid.

There’s much more to the structure of matter
in just one activity. However, this activi
questions in your mind. For example:

* Can all compounds be decomposed into their elements?
* What techniques can be used to decompose compounds?
* What are elements made of? ;

* What are atoms?
* What are molecules?

These questions and ma
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